Detection of receptor-ligand interactions using surface plasmon resonance: model studies employing the HIV-1 gp120/CD4 interaction.
Surface plasmon resonance (SPR), a label-free, real time optical detection principle, has been investigated for its potential to detect and quantitate macromolecular ligand-ligate interactions. As model systems, the interactions of the HIV-1 envelope glycoprotein, gp120, and the monoclonal antibody L-71, with a soluble form of the T-cell receptor CD4 (sCD4), were investigated. In an effort to demonstrate potential analytical applications of this technology, operational characteristics of the SPR instrumentation (BIAcore, Pharmacia) including stability of the sensing surface and reproducibility in the measurement of such macromolecular interactions were investigated. In addition, the ability to detect and quantitate sCD4 directly from unfractionated cell culture supernatants, such as Streptomyces lividans, was investigated. The results demonstrate that SPR has potential in quantitating macromolecular interactions in both purified and crude samples and that the reproducibility in, and sensitivity of, such determinations is comparable to other techniques.